05-01-06 02:50PM F ROM-MERCHANT & GOULD P.C. 



206-342-6201 



T-927 P. 005/022 F-135 



App.Na 10/828,944 

Amendment Dated March 31, 2006 

Reply to Final Office Action of February 1 , 2006 

Listing of claims: 

1 . (Currently Amended) A switched mode power converter that is arranged to provide an 
output signal to a load circuit, the switched mode power converter comprising: 

an inductor, 

a switching circuit that is coupled to the inductor and arranged to periodically energize 
the inductor in response to a control signal, wherein the switching circuit is operated in: a closed 
circuit position during a first operating phase of the converter, and an open circuit position 
during a second operating phase of the converter; 

a sense circuit that is arranged to provide a sense signal that is related to a current in the 
inductor only during a selected operating phase of the converter, wherein the selected operating 
phase corresponds to one of the first and second operating phases of the converter, and wherein a 
non-selected operating phase of the converter corresponds to the other of the first and second 
operating phases of the converte r, wherein the sense circuit is arranged such that the sense signal 
is variable over more than two values : 

a feedback circuit that is arranged to provide a feedback signal in response to an output 
signal of the converte r, wherein the feedback circuit is arranged such th at the feedback signal is 
variable over more than two values : 

a comparator circuit that is arranged to assert a start signal when the feedback signal and 
the sense signal are approximately equal during the selected operating phase of the converter; 
and 

a one-shot circuit that is arranged to initiate the control signal when the start signal is 
asserted such that the control signal has a variable pulse-width during the non-selected operating 
phase of the converter. 

2. (Original) The switched mode power converter of claim 1 ? the switching circuit 
comprising at least one of: an n-type FET device, a p-type FET device, an n-type MOS device, 
and a p-type MOS device. 

Page 2 of 19 



PAGE 5/22 * RCVD AT 5/1/2006 6:07:04 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/46 * DNlS:2738300 1 CSID:206 342 6201 * DURATION (mm-ss):05-12 



05-01-06 



02:51PM F ROM-MERCHANT & GOULD P.C 



206-342-6201 



T-927 P. 006/022 F-135 



App. No. 10/828,944 

Amendment Dated March 31, 2006 

Reply to Final Office Action of February 1, 2006 

3, (Currently Amended) A Tbe-switched mode power converter that is arranged to 
provide an ou t put signal to a load circuit, the switch ed mode power converter comprising: 

an inductor; 

a switching circuit that is coupled to the inductor and arran ged to periodically energize 
the inductor in response to a controLsignaL wherein the switch ing circuit is operated in: a closed 
circuit position during a first operating phase of the converter, an d an open circuit position 
during a second operating phase of the converter: 

a sense circuit that is arranged to provide a sense signal th at is related to a current in the 
inductor onlv during a selected operating phase of the converter, wherein the selected opera ting 
phase corresponds to one of the first and second operati ng phases of the convener, and wherein a 
non-selected operating phase of the converter corresponds to the other of the first and second 
operating phases of the converter of claiml , the sense circuit comprising: a resistor circuit that is 
coupled between a reference terminal and a sense terminal, and a current sense circuit that is 
coupled to the resistor circuit, wherein the reference terminal is arranged to receive a reference 
voltage, the resistor circuit has a corresponding resistance value, and the current sense circuit is 
arranged to provide a sense current to the resistor circuit such that the sense signal corresponds to 
the difference between the reference voltage and a product of the sense current and the resistance 
value of the resistor circuit; 

a feedback circuit that is arranged to provide a feedback signal in response to an output 

signal of the converters 

a comparator circuit that is arranged to assert a start signal when the feedback signal and 
the s_ense_signal are approximately equal during the selected operating phase of the converter; 
and 

a one-shot circuit that is arranged to initiate the control signal when the start signal is 
asserted such that the control signal has a variable pulse-width during the non-selected operating 
phase of the converter . 

4. (Currently Amended) ATke-switched mode power converter that is arra nged to 
provide an output signal to a load circuit, the switched mode power converter comprising: 
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an inductor; 

a bitching circuit that is coupled to the inductor and a rranged to periodically energize 
the inductor in response to a control signal, wherein the switching circuit is operated in: a closed 
circuit position during a first operating phase of the conve rter, and an open circuit position, 
during a second operating phase of the converter: 

a sense circuit that is arranged to provide a sense signal that is related to a current in the 
inductor only during a selected operating phase of the con verter, wherein the selected operating 
phase corresponds to one of the first and second operating ph a ses of the converter, and wherein a 
non-selected operating phase of the converter corresponds to t he other of the first and second 
operating phases of the converter of claim K the sense circuit comprising: a first resistor that is 
coupled between the switching circuit and a supply terminal, a trans-conductance circuit that is 
arranged to provide a sense current to a sense terminal in response to a voltage across the first 
resistor, and a second resistor that is coupled between a reference voltage and the sense terminal 
such that the sense signal corresponds to a voltage associated with the sense terminal; 

a feedback circuit that is arranged to provide a feedback signal in response to an output 
signal of the converter; 

a comparator circuit that is arranged to assert a start signal when the feedba ck signal and 
the sense signal are approximately eoual during the selected operating phase of the converter; 
and 

a one-shot circuit that is arranged to initiate the control signal when the start signal is 
asserted such that the control signal has a variable pulse-width during the non-selected oper ating 
phase of the converter , 

5. (Original) The switched mode power converter of claim 4, wherein the first resistor 
corresponds to at least one of: a metal interconnect material that is coupled to the switching 
circuit, a resistive material that is coupled to the switching circuit, and an on-resistance that is 
associated with the switching circuit. 
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6. (Previously presented) The switched mode power converter of claim 4, wherein the 
switching circuit is arranged to couple current from the inductor to the first resistor during the 
first operating phase of the converter. 

7. (Previously presented) The switched mode power converter of claim 4, further 
comprising a diode that is arranged to couple current through the first resistor and the inductor 
during the second operating phase of the converter. 

8. (Previously presented) The switched mode power converter of claim 4, wherein the 
reference voltage is provided by a band-gap circuit. 

9. (Original) The switched mode power converter of claim 1, wherein the feedback 
circuit is arranged such that the feedback signal is: equal to the output signal, an offset version of 
the output signal, a gain scaled version of the output signal, and a divided version of the output 
signal. 

10. (Original) The switched mode power converter of claim 1, wherein the feedback 
circuit corresponds to at least one of: a direct connection, a unity gain amplifier circuit, an 
amplifier circuit with a gain of less than one, an amplifier circuit with a gain of greater than one, 
a resistor divider circuit, a capacitor divider circuit, and a stacked diode circuit. 

1 1 . (Original) The switched mode power converter of claim 1 , wherein the one-shot 
circuit comprises at least one of: an RS-type flip-flop circuit, a delay circuit, and a ramp 
generator circuit. 

12. (Original) The switched mode power converter of claim 1, wherein the one-shot 
circuit comprises a ramp generator circuit that has an adjustable ramp rate that is variable in 
response to a bias signal. 
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13. (Previously presented) A switched mode power converter that is arranged to provide 
an output signal to a load circuit, the switched mode power converter comprising, 

an inductor; 

a switching circuit that is coupled to the inductor and arranged to periodically energize 
the inductor in response to a control signal, wherein the switching circuit is operated in: a closed 
circuit position during a first operating phase of the converter, and an open circuit position 
during a second operating phase of the converter; 

a sense circuit that is arranged to provide a sense signal that is related to a current in the 
inductor during a selected operating phase of the converter, wherein the selected operating phase 
corresponds to one of the first and second operating phases of the converter, and wherein a non- 
selected operating phase of the converter corresponds to the other of the first and second 
operating phases of the converter; 

a feedback circuit that is arranged to provide a feedback signal in response to an output 
signal of the converter; 

a comparator circuit that is arranged to assert a start signal when the feedback signal and 
the sense signal are approximately equal during the selected operating phase of the converter; 

a one-shot circuit that is arranged to initiate the control signal when the start signal is 
asserted such that the control signal has a variable pulse-width during the non-selected operating 
phase of the converter; and 

a PLL circuit that is arranged to provide a bias signal based on a comparison between a 
reference frequency and a feedback frequency that is associated with the control signal, 

14. (Original) The switching mode power converter of claim 13, wherein the PLL circuit 
is arranged to phase align the reference frequency and the feedback frequency. 

15. (Original) The switching mode power converter of claim 13, wherein the PLL circuit 
comprises a trans-conductance circuit that is arranged to provide at least a portion of the biasing 
signal. 
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16. (Original) The switched mode power converter of claim 15, further comprising a 
current source that is arranged to provide another portion of the biasing signal. 

17. (Original) The switched mode power converter of claim 16, wherein the current 
source is arranged such that the other portion of the biasing signal varies proportional to changes 
in a supply voltage. 

18. (Original) The switched mode power converter of claim 16, wherein the current 
source is arranged to set a minimum operating frequency for the PLL circuit. 

19. (Original) The switched mode power converter of claim 15, further comprising a 
resistor that is arranged to provide another portion of the biasing signal. 

20. (Previously presented) The switched mode power converter of claim 1 5, wherein the 
trans-conductance circuit has a trans-conductance parameter that varies proportional to changes 
in a supply voltage. 

21 . (Original) The switched mode power converter of claim 1, further comprising a 
diode, wherein the switching circuit is arranged to couple energy from an input terminal to the 
inductor such that the inductor is charged during the first operating phase of the converter, and 
wherein the diode is arranged to provide a conduction path for the inductor during the second 
operating phase of the converter. 

22. (Original) The switched mode power converter of claim 1 , further comprising a diode 
that is arranged to permit current to flow to the load circuit from the inductor, wherein the 
switching circuit is arranged to couple the inductor between an input terminal and a ground 
terminal such that the inductor is charged during the first operating phase of the converter. 
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23, (Currently Amended) A switched mode power converter that is arranged to provide 
an output signal to a load circuit, the switched mode power converter comprising: 

an inductor; 

a switching means for periodically energizing the inductor in response to a control signal, 
wherein the switching means is operated in: a closed circuit position during a first operating 
phase of the converter, and an open circuit position during a second operating phase of the 
converter; 

a sense means for providing a sense signal that is related to a current in the inductor only 
during a selected operating phase of the converter, wherein the selected operating phase 
corresponds to one of the first and second operating phases of the converter, and wherein a non- 
selected operating phase of the converter corresponds to the other of the first and second 
operating phases of the converte r, wherein the s ense means is arranged such that the sense signal 
is variable over more than two values ; 

a comparison means for asserting a start signal when an output signal associated with the 
load circuit reaches a threshold during the selected operating phase of the converte r, wherein the 
output signal is variable over more than two values, and wherein the thresh old is associated with 
the sense signal ; and 

a pulse means for initiating the control signal when the start signal is asserted such that 
the control signal has a variable pulse- width during the non-selected operating phase of the 
converter. 

24, (Original) The switched mode power converter of claim 23, further comprising a 
phase-locked-loop means for adjusting a pulse-width associated with control signal during the 
selected operating phase of the converter. 

25, (Currently Amended) A method for adjusting pulse widths associated with a control 
signal in a switched mode power converter, the method comprising: 

periodically energi2ing an inductor with a switching circuit that is responsive to the 
control signal, wherein the switching circuit is operated in: a closed circuit position during a first 
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operating phase of the converter, and an open circuit position during a second operating phase of 
the converter; 

providing a sense signal that is related to a current in the inductor only during a selected 
operating phase of the converter, wherein the selected operating corresponds to one of the first 
and second operating phases of the converter, and wherein a non-selected operating phase of the 
converter corresponds to the other of the first and second operating phases of the converter* 
wherein the sense signal is variable over more than tw o values: 

asserting a start signal when an output signal associated with a load circuit reaches a 
threshold during the selected operating phase of the converte r, wherein th e output signal is 
variable over more than two values, and wherein the threshold is associated with the sense 
signal : and 

initiating the control signal when the start signal is asserted such that the control signal 
has a variable pulse-width during the non-selected operating phase of the converter. 

26. (Original) The method of claim 25, further comprising adjusting a pulse-width 
associated with control signal during the selected operating phase of the converter with a phase 
locked loop. 

27. (Currently Amended) A switched mode power converter that is arranged to provide 
an output signal to a load circuit, the switched mode power converter comprising: 

an inductor; 

a switching means for periodically energizing the inductor in response to a control signal, 
wherein the switching means is operated in: a closed circuit position during a first operating 
phase of the converter, and an open circuit position during a second operating phase of the 
converter; 

a sense means for providing a sense signal that is related to a current in the inductor 
during a selected operating phase of the converter, wherein the selected operating phase 
corresponds to one of the first and second operating phases of the converter, and wherein a non- 
selected operating phase of the converter corresponds to the other of the first and second 

Page 9 of 19 



PAGE 12/22 * RCVD AT 5/112006 6:07:04 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/46 * DNIS:2738300 * CSID:206 342 6201 * DURATION (mm-ss):05-12 



05-01-06 02:52PM F ROM-MERCHANT * GOULD P.C 206-342-6201 T-927 P. 013/022 F-135 



App. No. 10/828,944 

Amendment Dated March 3 1 , 2006 

Reply to Final Office Action of February 1, 2006 

operating phases of the converte r, wherein the sense means is arranged such that the se nse signal 
is variable over more than two values ; 

an isolation means that is arranged to isolate the sense means from the inductor during 
the non-selected operating phase of the converter; 

a comparison means for asserting a start signal when an output signal associated with the 
load circuit reaches a threshold during the selected operating phase of the converter, wherein the 
output signal is variable ov er more than two values, and wherein the threshold is associated with 
the sense signal : and 

a pulse means for initiating the control signal when the start signal is asserted such that 
the control signal has a variable pulse- width during the non-selected operating phase of the 
converter. 

28. (Currently Amended) A switched mode power converter that is arranged to provide 
an output signal to a load circuit, the switched mode power converter comprising: 
an inductor; 

a switching circuit that is coupled to the inductor and arranged to periodically energize 
the inductor in response to a control signal, wherein the switching circuit is operated in: a closed 
circuit position during a first operating phase of the converter, and an open circuit position 
during a second operating phase of the converter; 

a sense circuit that is selectively coupled to the inductor during a selected operating phase 
of the converter via the switching circuit, and wherein the sense circuit is decoupled from the 
inductor during the non-selected operating phase of the converter, wherein the sense circuit is 
arranged to provide a sense signal that is related to a current in the inductor during the selected 
operating phase of the converter, wherein the selected operating phase corresponds to one of the 
first and second operating phases of the converter, and wherein the non-selected operating phase 
of the converter corresponds to the other of the first and second operating phases of the 
converte r, wherein the sense circuit is arranged such that the sense signal is variable over more 
than two values : 
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a feedback circuit that is arranged to provide a feedback signal in response to an output 
signal of the converter , wherein the feedback circuit is arranged such that th e feedback signal is 
variable over more than two values : 

a comparator circuit that is arranged to assert a start signal when the feedback signal and 
the sense signal are approximately equal during the selected operating phase of the converter; 
and 

a one-shot circuit that is arranged to initiate the control signal when the start signal is 
asserted such that the control signal has a variable pulse-width during the non-selected operating 
phase of the converter. 

29. (Previously presented) A switched mode power converter that is arranged to provide 
an output signal to a load circuit, the switched mode power converter comprising: 
an inductor; 

a switching circuit that is coupled to the inductor and arranged to periodically energize 
the inductor in response to a control signal, wherein the switching circuit is operated in: a closed 
circuit position during a first operating phase of the converter, and an open circuit position 
during a second operating phase of the converter; 

a sense circuit that is selectively coupled to the inductor during a selected operating phase 
of the converter, and wherein the sense circuit is decoupled from the inductor during the non- 
selected operating phase of the converter, wherein tire sense circuit is arranged to provide a sense 
signal that is related to a current in the inductor during the selected operating phase of the 
converter, wherein the selected operating phase corresponds to one of the first and second 
operating phases of the converter, and wherein the non-selected operating phase of the converter 
corresponds to the other of the first and second operating phases of the converter; 

a diode circuit that is arranged to: couple the sense circuit to the inductor during the 
selected operating phase of the converter, and isolate the sense circuit from the inductor during 
the non-selected operating phase of the converter; 

a feedback circuit that is arranged to provide a feedback signal in response to an output 
signal of the converter; 
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a comparator circuit that is arranged to assert a start signal when the feedback signal and 
the sense signal are approximately equal during the selected operating phase of the converter; 
and 

a one-shot circuit that is arranged to initiate the control signal when the start signal is 
asserted such that the control signal has a variable pulse-width during the non-selected operating 
phase of the convener. 
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